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SUPLRSLUING
MIL-M-38510/331{USAF)
26 June 1978

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 3IPOLAR, LOW-POWER SCHOTTKY TTL,
FLIP-FLOPS, CASCADABLE, MONOLITHIC SILICON

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the requirements for monolithic silicon,
1ow-pow6?"§€ﬁottky TTL, bistable logic microcircuits. Two product assurance classes
and a choice of case outlines and lead finishes are provided and are reflected in the
compiete pari number.

1.2 Part number., The part numoer shall be in accordance with M1L-.M-38510.

1.2.1 Device type. The device type shall be as follows:

Device type Circuit
06 Hex D type cascadable f1ip flop dfth common clear and common clock
U/ Quad D type cascajadie fiip-fTiop with common cliear and common Clock

1.2.2 Device class., The device class shall be the product assurance leve) as

defined in MIC-A-35510.

1.2.3 C(Case outline. The case outline shall be jJesignated as follows:

- e

Letter Case outline (see MIL-M-38510, appendix C)

€ D-2 {lo-lead, 1/4% x 7/78%), duai-in-iine package
F F.5 {16-Yead, 1/4" x 3/8"), flat package
2 C-2 (20-terminal, .350" x .350"), square chip carrier package

1.3 Absolute maximum ratings.

Supply voltage range- - - - - - - - - - - - -0.5 ¥ d¢c to +7.0 ¥V dc
Iaput voltage range « - - - - - - - « - - - -1.5 V dc at -1B mA to *5.5 V dc
Storage temperature range - - - - - - - - - -65°C to *150°C
Maximum power dissipation per fiip fiop
Pyl- = = = - = e S 25 oW 1/
Lead temperature (soldering, 10 seconds)- - 300°C
Thermal resistance, junction to case (BJC)'
Cases E, F- - - - - - - - . - e e e e - - {see MIL-M-38510, appendix C)
Case 2- - - - - i e e s e - - e - - - 0.08.C/mW 2/
Junction temperature (7)) 3/- -~ « - - - - - +175°¢C -
1/ Must withstand the added Py due to saort circuit condition (e.g3., Igs) test.
2/ MWhen a thermal resistance value is included in MIL-M-38510, appendix C, it
shall supersede the value stated herein.
3/ Maximum function temperature shall not be exceeded except for allowable short
= duration burn-in screening conditions per method 5004 of MIL-STD-883.

TBenefTcTaT tomments [recommendations, additions, deletions} and any pertinent data |
|nh1ch may be of use 1n improving th1s document shou1d be addressed to: Rome Air |
iDeveiopment Center {RBE-2), &riffiss AFB, NY 13341, by using the self-addressad 1
IStandardization Document Improvement Proposal (DD Form 1426) appearing at the end :

lof this document or by letter.

AMSC/NA FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.4 Recomwended operating conditions.
1 v B T 4.5 V dc minimum to 5.5 V dc maximum
i?:g;zmv:.z:g?eiegcfnpa voltage {(Viul)- - 2.0 V d¢
Maximum Yow-level input voltage (VIL? -- 0.7 Ydo
Case operatin? temperature range {Tg) - - -55°C to *+125 C
]nnnf setun time
. Devrce‘typgs 06, 07 = = = = = = = « -~ - 20 ns minimum
Input hold time:
Device types 06, 07 - - « - - = = = - - 5 ns minimum

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard, form
a part of this specification to the extent specified herein. Unless otherwise

specified, the issues of these documents shall be those lTisted in the issue of the
Department of Defense Index of Specifications and Standards (DODISS) and supplement

thereto. cited 1n the solicitatfon.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General) Specification for.
STANDARD

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

{Copies of the specfficatron and standard required by contractors in connection
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Order of precedence. In the event of a conflict between the text of this
fication and the references cited herein {except for associated detai)

fcations, specification sheets or MS standards) the text of this specification
take precedence. Nothing in this specification. nowever shail supersede

able laws and regulations unless a specific exemption has been obtained.
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3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construct1on, and physical dimensions. The design, construction, and
physicai dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 VLogic diagrams and terminal connections. The logic diagrams and terminal
copnections snail be as specitied oOfn tigure 1.

3.2.2 Truth tables. The truth tables shall be as specified on figure 2.

3.2.3 Schematic circuits. Schematic circuits shall be submitted to the preparing
activity prior to inclusion of a manufacturer s device in the specification and shall

be submitted to the qud]ll]llls u\.ulvl\.y and agent u\.\,uv‘n;;’ (BESC-ECS) és a

prerequisite for qualification. A1l qualified manufacturers' schematics sna11 be
majntained by the agent activity and will be available upon request.

~3.2.4 Case outlines, The case outlines shal) be as specified in MIL-M-38510 and
1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 (see 6.4).
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performance characteristics are specified in table I, and apply over the full
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Electrical performance characteristics.

erformance characteristics.
TABLE 1.

recommended case operating temperature range.

3.4 Electrical
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TA3LE 1. Electrical performance characteristics - Continued.

T S T gtonditions é] [Device | Limits | |
} Test ‘SymboI : -55°C ¢ Tg ¢ *125°¢C = type f in : Max =Un1t{
T I | I T | T T
[Propagatfon delay Itp gz 1Vgg = 5 Vi | 06 1§ |32 Ins |
I to high logic | 1CL = 50 pF #10%; | | | | i
] level (clock ! 1R = 2k 5% 97 1 & T3T Tas T
| to output) | | | | } | ]
T | | | [ | [ T
{Propagation delay ltpyLz | | 06 | S ! 35 |as |
1 to low logic | ] ] | | | |
} level (clock } : l 0/ : 5 { 33 :ns }

to output)

1/ See table 111 for complete terminal conditions.

2/ ot more than one output should be shorted at 4 time.

3.5 Electrical test requirements. Tne electrical test requirements for each
device class shall be the subgroups specified in table Il.

each subgroup are described in table III.

Tne electrical tests for

3.6 Marking. Marking shall be in accordance with MIL-M-38510,

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 10 (see MIL-M-38510, appendix E).

TABLE 11. Electrical test requirements.

I | Subgroups (see table TIT)T
{ MIL-STD-883 | |
| test requirements T7 CTass § | Class B |
| | devices | devices |
TInitial electrical parameters I 1 ] 1 I
{ {pre burn-in) (method 5004) : : i
[
[Final electrical test parameters o1*,2,3,7, T 1*,¢2,3, |
: (method 5004) I 9,10,11 : 7,9 |
| {
fGroup A test requirements 1 1,2,3,7,8,1 1.2,3,7, T
: {method 5005) : 9,10,11 | 8,9 |
| !

TGroup B test requirements T 1,2,3.7,8,1 WA
: (method 5005), subgroup 5 19,190,111 [ |
} | |
[Group U end-point electrical | N/A | 1,2,3 ]
| parameters (method 5005) ] | |
| | | |
{Additional etectrical subgroups for | N/R IS 10,11 |
: group C periodic inspections : | |
| |
IGroup U end-point electrical parameters I 1,2,3 I 1,2,3 |
: {method 5005) } } :

*PDA applies to subgroup 1 (see 4.2¢).
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4, QUALITY ASSURARCE PROVISIONS

4,1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance witn mIL-M-J001U ane methods 5005 and 50067, as appiicabie, of RiL-57D-883,
except as modified herein.

4.2 Screening., Screening shall be in accordance with method 5004 of WIL-5TD-883,
and shaTT be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

a. Burn-in test {(method 1015 of MIL-STD-883).

TR Poad cncddod o N . admm Sbhe olwmniidd ohasm am L4 aiisma -

1] 1830 CONUITLIUN U OF €, UMINY LA LITCUIL SHUWNH U 1 I1QUTE 94 07
equivalent.

19y *_ L19E%F —ioimiam

\NL ) lA ® TALLY VvV WINIWUN .

b. Initial and final electrical test parameters shall be as specified in
tabie 11, except fnitial electrical parameters test prior to burn-in is
optional at the discretion of the manufacturer.

c. The percent defective allowable {PDA} shgll be as specified in MIL-M-38510,

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MILCW-IBSI0. Tnspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1
through 4.4.4).

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed

shall be those specified in method 5005 of MIL-STD-883 and herein for aroups A, B, C,
and D inspections (see 4.4.1 through 4.4.4).

4.4,1 Group A ingspection. Group A inspection chall be in accordance with table 1
of method - -883 and as follows:

4.4,2 Group 8 inspection. Group B inspection shall be in accordance with table II
of method [ - -B83. Electrical parameters shall be as specified in table
Il herein.

4.4,3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 of MIL-570-883 and as follows:

a. End-point electrical) parameters shall be as specified in table Il herein.

nnnnnn 2 nd A ahmal)l ha addad ¢a tha avaun [ 4n

b. Subgroups 3 and 4 shall be added to the group ¢ {nspection requirements
for class 8 devices and shall consist qf t@e tes ts, conditions, and
limits specified for subgroups 10 and 11 of group A inspection.

c. Steady-state 1ife test (method 1005 of MIL-STD-883) conditions, or
equivalent.

(1) Test condition D or E, using the circuit shown on figure 3, or
equivalent.

TA = *125°C minimu

—
~n
—

um.
000 hours

ar—
L
——

Test duration: 1

MIL-STD-883.

except as permitted by method 5005 of
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Logic diagrams and terminal connections.
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FIGURE 1. Logic diaqrams and terminal connections - Continued.
DEVICE TYPE 06 DEVICE TYPE 07
INPUTS QUTPUT INPUTS OUTPYTS
CLEAR CLOCK D] Q CLEAR clock D] Q @
L X X L L X X| L H
H + H H H 4 H K L
H + L] L H 4 L L H
H L X QO ,,H, ,,L X Qo Qo
H = high level (steady state) H = high level (steady state)
L = low level (steady state) L = Tow level (steady state)
X = irrelevant X = irrelevant
+ = transition from low to high 4 = transition from low to high level
level Q. = the level of Q before the
Q, = the level of Q before the O indicated steady state input
indicated steady state input conditions were established.
conditions were established.

FIGURE 2. Truth tables.
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DEVICE TYPE 06

Vee %R;gmgmgmgm %R%m
— 1 1 1 | G |
VCC Qi G2 03 G4 Q5 0o
CLR CLK DI D2 D3 D4 D5 D6 GND
L -
cPA O] S
cCPBO

DEVICE TYPL 07

TR

CLR CLxk DI D2 D3 D4 GND

CP A O— J =
CPB O

NOTES:
1. CP A = 100 kHz #50% square wave; duty cycle = 50 #15%; v, = -0.5 V minirum

to +0.7 V maximum; vV, = 2.0V minimum to 5.5 V maximum.

CP B = Same as CP A, synchronized with CP A, except 50 kHz :50% square wave.
2. Rl =1 k@ £5%; RZ = 27Q 1b%.
1, VCC shall be high enough to insure that 5.0 V minimum is present at Ve

davice terminal.

FIGURE 3. Burn-in and life test circuit.
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vVee =8y O-
h l.*_ji
SR, (SEE NOTE 1) 3h,
] —N 1
M-L.H— ] I\ DS LTeE
= | | =
D CLOCTK
ChEnT o CLEAR
GND vce .
= e ) =
TEST O- - -0 TEST
ouTPUT OUTPUT
= {SEE NOTE 6)
TEST CiRCuiT
'y " 1 . [}
to—ef i ol -t
CLEAR I FTIV Voen
INPUT 3";'{ Fi5Y N
haddd T—Jw‘:— - - OV
PR R 1 L
cLock  #iav X3y !
INPUT __ /i N\ ! ov
~—aiip{cioch) p— == ptenu o VoM
Q / I N yay
OUTPUT / T i
LpLMimet | VoL
-] \ 1 57' Vou
ouTPUT N LAY .
(SEE NOTE 6) e
VOLTAGE WAVEFORNS
NOTES:
1. Clear input dominates regardless of the state of clock or D inputs,
2. A1l diodes are 1N3064, or equivalent.
3. Clear input pulse characteristics; V__ =3V, t. < 6ns, t, < 15 ns,
~a VILHI ipus puiss gen 0 i
tp (clear) = 35 ns, and PRR < 1 MHz.
4. € =50 pF +10% (including jig and probe capacitance).
5. RL = 2 kK +51
6. T output applies to device type 07 only.
7. Clock input pulse characteristics: tj (clock) 2 25 ns, Vgen = 3 V; PRR < 1 MMz,

FIGURE 4. Asynchronous switching test circuit for device types 06 and 07.
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-0 TEST

[~ SEE NOTE 2
EPUPRPY ISR | SEE NOTE I
C g
| “T L_e %
‘ = i [
D CTOCK
| o—dCLEAR
GNO Ve
< 8
TEST
ouTPUT |

OuTPUT
(SEE NOTE 6)

Q output applies to device type 07 only.

cLocK 2. TV—*-f——i‘»r‘z'l-gc‘ semroos = —Voen
1.3V —
INPUT a3V ..th l-|...|.\:.l\ 0.7V 0
""""-l ’Htol'" v Voen
2.7V =i =3 =" -
o eyt &0 : T
0.7V — Kt —%=0.7V 0
'-u'up"" (> |
l_‘_A 1
| hold T ]
1
-"‘, tpwe = o
| Y Vou
Q ouTPuT ' 1A RS 7}
|
- --———-—--——--v
§ ouTPUT = N O
{SEE NOTE &) ' X 13v N
' e vou
=i LPHLZ Lo
VOLTAGE WAVEFORMS
Ciock input puise has the following characteristics: vgen =3V, tl <15 n
tg < 6 ns, tp {ciock) = 30 ns, and PRR < 1 MHz. When testing fy..
PRR = see table III, tp (clock) = 20 ns, and ty = t; < 6 ns.
D input has the following characteristics: Vgen =3V, 04 < 15ns, t <6
tsetup = 20 ns, thold = 5 ns, tp = 25 ng, and PRR ic 50% of the clock PRR
A1l diodes are 1N3064 or equivalent.
¢, = 50 pF +10% (includung jig and probe capacitance).
R, = 2 kq #5%.

Synchronous switching test circuit (high-level data) for device types

06 and _07.

10



] ) SEE NOTE 2
|— SEE NOTE I |

i —
| ‘T P o/ TG
| £ r +
0 CLOCK
o—CCLEAR
GND vVeo
= Q s -
TESTO: ————t—o TEST
OUTPUT | OuUTPUT
- TEST CIRCUIT {SEE NOTE 6)
. e
—it : |
Il P
N I_ ! .
Ay AR MDY 2.7v e i ’ *-“T-i 7-V ----------- Vo."
Wik IYVrvi l lsv lsv '
0.7V TN 0TV i
! )
L‘——-—F—tp(clocn
Hsaiﬁa}"" p——
L » i
D INPUT <€.7V Xi ! | XEFy vgen
1.3V = —| ' —1.3V
o7V ++— ‘ _: 0.7V _ e o
__..;Lo{--.L —] | ——
1
g'. - tpotg —
: v
Q OUTPUT Ir N sy oH
=teu2 —*1\
| PHL2 | _V_OL
b Lp 2 = VOH
& ouTPUT ' 7'1 1.3v
( STE &) —/= - mm o ~-====-"VoL
(SEE NOTE &) VOLTAGE WAVEFORMS

NOTES:
1. Clock input pulse has the following characteristics: vgen =3V, < 15 ns,

tgxEns, t {clock) = 30 ns, and PRR < 1 MHz.
2. D input has the following characteristics: V.= 3V, t; <15ns, ty < 6ns,
L) v
[4 = 20 L S s = . ’
tsetup = 22 "5 Ynoid Sns; by 25 ns, and PRR is 50% of the clock PRR

3, A}l diodes are IN3064, or equivalent.
4. C =50 pF £10% (including Jig and probe capacitance).

5. R =2 kn t5%.

6. Q output applies to device type 07 only.

FIGURE 6. Synchronous switching tesi circuit {
06 and 07.
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520V, Tow ¢0.7 ¥, or open)

Group A inspeciion for device type 06.

1.
Terminal conditions {pins rot desTgnated may be high

TABLE
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4.4.4 Gro g D 1nsEection. Group D inspection shall be in accordance with table 1V
of method [ -883. End-pofint electrical parameters shall be as specified
in tabie

Y
11 nerein.

4

e

a

.5 Methods of inspection. Methods of inspection shall be as follows:

.5.1 Volta?e and current. A1l voltages given are referenced to the microcircuit
und terminal. urrents given are conventional and positive when flowing into the
aranca i

4,6 Inclusion with other detail specifications. For quaiification and quaiity

onformance ingpection purnoces, devices covered hy this specification may be treated

as though they were included on the same detail spec1f1cat1ons as devices covered by
MIL-M-38510/301. 1In addftion, if a manufacturer is already part ! qualified for

types 30106 and 30107, and if the respective dpv1rp< an this :nnrif\raf1nn

(2]

same screen1ng) in all respects except eiectricail testing, then device types 33106
and 33107 may be part I qualified by conducting only group A electrical tests and
submitting data in accordance with MIL-M-38510, appendix D (i.e groups 8, C, and D
tests are not required).

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIT-N-38510.

6. NOTES

6.1 Inten

6,1 1 nd Microcircuite rnnfnrming to thic ecpoecification ara intended for
i

R LEAS

a ad ne
original equipment design applications and logistic support of existing equipment.

6.2 Ordering data. The contract or purchase order should specify the following:

a. GCompiete part number {see 1.2).

b. Requ1rements for del1very of one copy of the quality conformance

inspection data pertinenti to the device inspection 1ot to be suppiied with
each shipment by the device manufacturer, if applicable.

[ ]
Ll

m

applicab

d. Requirements for notification of change of product or process to the

rnnfrarring arfsua?u in additinn to notification tn the ""’!“y'"g

activity, if applicable. o

®

Requirements for failure analysis (including req ndition of

red test ¢o
method 5003 of MIL-STD- 883), corrective action, and reporting of results,
if applicable.

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
app11cab1e. Unless otherw1se specifaed these requirements will not apply

P P T U Uy

to UIIELL PU!L"G}E U] or UllBLL b"lpme"L Lo L"E uovernment.

h. Requirements for "JAN" marking.

6,3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-3B510, MIL-STD-1331, and as follows:

VIN = = = = = = = = = = = - - Voltage level at input termina)

'IC - . e e e e emaea o= Input clamp voltage

“ - = = = =< -+ .- - Current flowing into an input terminal
6 m e e e et e e e e e - . Ground zero voltage potential

18



MIL-M-38510/331A

6.4 .L%ajstic.gggggrt. Aead materials and finishes (see 3.3) are interchangeable.
Unless otherwise spec ed, microcircuits acquired for Government logistic support
wil) be acquired to device class B (see 1.2.2) and lead finish C (see 3.3). Longer
Tammbhe amd Yaad Lamwmdan 2hall ans affand sha n.-é maomham
ITNyYyLud anu iwawv Iulllllllg 2@ 11 NV G ITLw Wi pal WMIHUEG Y »

6.5 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the 1isted generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military

A mamanes Aw malldahildby fFanbame anndiuvalant £a MIL _M_LAIN Adauvira ¢unae and
bclllv:lﬂbulc ranyes wvr l‘llﬂulll\-] 1OV bVI J ‘\]UIVUICIIL VWV Ml IMMTvovaiv UG Viwe vV S Bl

may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-35810 types or as a waiver of any of the provisions of MIL-M-38510,

Military device Generic-industry
tvne type
06 2515174
07 25LS175
6.6 Manufacturers® designation. Manufacturers’ circuits which form a part of this
specification are designated with an 'X' as shown in table IV herein.
TABLE 1V, Manufacturers’' designations.

T T Manufacturer |
| Device T L) ! C J T J
| type T Texas TKdvanced Microl Motorola

| | Instrument | Devices IIncorporated|
T 1 )| T 1
| 06 I X | | X |
) | | | |
T T ! ] 1
| 07 | X | | X |
i i i i i

6.7 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue, due to the extensiveness of the
changes.

Cugtodian§: Prgparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 Agent:

OLA - ES

Review activities: (Project 5962-0831)

Army - AR, Wi

Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99

I‘\IA-

User activities:
Armv - SM

Navy - AS CG, MC

Agent:
DLA - ES

e
*>



